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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment to the claims filed on 06/30/201 0 has been 
acknowledged and entered. Claims 32-33 have been cancelled and new claims 52-57 
have been added. Action on the merits is as follows: 

Double Patenting 

2. Applicant is advised that should claim 29 be found allowable, claim 50 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. The term "relatively" in claims 29-31, 41, 50 and 52 is a relative term which 
renders the claim indefinite. The term "relatively" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
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of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 29-31, 34-36, 38-39, and 50-57 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lee etal. (U.S. Patent Pub. No. 2003/0189215, from 
hereinafter "Lee") in view of Held (U.S. Patent Pub. No. 6,509,270). 

Regarding Claim 29 and 50, Lee teaches a light emitting diode having multiple 
epitaxial layers and a first ohmic contact layer formed on the epitaxial layers remote 
from the substrate; a suitable metal coated on the first ohmic contact layer and a 
relatively thick layer of thermally conductive metal electroplated on the suitable metal 
layer, wherein the substrate is removed, but fails to specifically teach the suitable metal 
is a seed layer formed of the thermally conductive metal (Fig. 15, substrate 122, 
epitaxial layers 124/126/128, first ohmic contact 150, thick layer 156; U 0031-0050). 

Held however teaches forming a seed layer of a thermally conductive metal onto 
the surface of a device where a relatively thick layer of the thermally conductive metal 
will be formed prior to the electroplating process (Fig. 5, layer 12; Col. 13, lines 40-59). 
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In view of the teachings of Held, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee to 
include a seed layer formed on the first ohmic contact of the thermally conductive 
material because the seed layer helps with reliability of the relatively thick layer being 
formed onto the ohmic electrode and also facilitates proper formation of the relatively 
thick layer during a formation process requiring electrodeposition. 

Regarding Claim 30, Lee teaches a laser diode having multiple epitaxial layers 
and a first ohmic contact layer formed on the epitaxial layers remote from the substrate; 
a suitable metal coated on the first ohmic contact layer and a relatively thick layer of 
thermally conductive metal electroplated on the suitable metal layer, wherein the 
substrate is removed, but fails to specifically teach the suitable metal is a seed layer 
formed of the thermally conductive metal (Fig. 15, substrate 122, epitaxial layers 
124/126/128, first ohmic contact 150, thick layer 156; U 0031-0050). 

Held however teaches forming a seed layer of a thermally conductive metal onto 
the surface of a device where a relatively thick layer of the thermally conductive metal 
will be formed prior to the electroplating process (Fig. 5, layer 12; Col. 13, lines 40-59). 

In view of the teachings of Held, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee to 
include a seed layer formed on the first ohmic contact of the thermally conductive 
material because the seed layer helps with reliability of the relatively thick layer being 
formed onto the ohmic electrode and also facilitates proper formation of the relatively 
thick layer during a formation process requiring electrodeposition. 
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Regarding Claim 31, Lee teaches a light emitting diode having multiple epitaxial 
layers and a first ohmic contact layer formed on the epitaxial layers remote from the 
substrate; a suitable metal coated on the first ohmic contact layer and a relatively thick 
layer of thermally conductive metal electroplated on the suitable metal layer, and a 
second ohmic contact layer on a second surface of the epitaxial layers (Fig. 15, epitaxial 
layers 124/126/128, first ohmic contact 150, thick layer 156, second ohmic contact 160; 
U 0031-0050), but fails to specifically teach the suitable metal is a seed layer formed of 
the thermally conductive metal and furthermore an adhesive layer formed on the first 
ohmic contact layer between the seed layer and the first ohmic contact layer. 

Held however teaches forming an adhesive layer followed by seed layer of 
thermally conductive metal onto the surface of a device where a relatively thick layer of 
the thermally conductive metal will be formed prior to the electroplating process (Fig. 5, 
layer 12; Col. 13, lines 40-59). 

In view of the teachings of Held, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee to 
include an adhesive layer formed on the first ohmic contact layer and a seed layer 
formed on the adhesive layer made of the thermally conductive material because the 
seed layer and the adhesive layer helps to strengthen and ensure the metal-to-metal 
bond of the ohmic contact layer and the relatively thick layer. Furthermore, the seed 
layer also facilitates proper formation of the relatively thick layer during a formation 
process requiring electrodeposition. 
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Regarding Claim 34, Lee discloses the relatively thick layer is at least 50um flj 

0041). 

Regarding Claim 35, although Lee, as modified by Held above fails to teach the 
size of the ohmic contact layers, Lee does teach the ohmic contact layer as claimed and 
discloses the size of the relatively thick layer providing a scale at which the claimed 
range would fall in when forming a thinner ohmic contact layer. In view of the teachings 
of Lee and with ordinary skill in the art at the time of the invention it would have been 
obvious to include that the ohmic electrode could be formed to be in the range of 3 to 
500 nm because the ohmic electrodes should be formed small enough so that they 
don't increase the resistance in the device but large enough, so that they provide a 
strong electrical contact to the epitaxial layers. Furthermore, the applicant has not 
established the critical nature of this range. "The law is replete with cases in which the 
difference between the claimed invention and the prior art is some range or other 
variable within the claims. ... In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range." In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990). Therefore, it would have been obvious to one having 
ordinary 

Regarding Claim 36, although Lee, as modified by Held above fails to 
specifically teach the second ohmic contact layer is selected from a group consisting of: 
opaque, transparent, and semi-transparent, and includes bonding pads, Lee does teach 
in a separate embodiment an ohmic contact layer selected from a group consisting of: 
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opaque, transparent, and semi-transparent, and includes bonding pads (Fig. 1, ohmic 
contact layer 32, bonding pads 34/36; If 0012). In view of the teachings of Lee and with 
ordinary skill in the art at the time of the invention it would have been obvious to include 
the second ohmic contact layer is selected from a group consisting of: opaque, 
transparent, and semi-transparent, and includes bonding pads because these 
properties of a ohmic contact layer will help improve the light emission of the device and 
the bonding pads will help provide strong electrical contact to the ohmic layer and to the 
rest of the device. 

Regarding Claim 38, Lee discloses the thermally conductive metal is copper 
and the epitaxial layers comprise multiple GaN-related epitaxial layers (If 0032 and 
0041). 

Regarding Claim 39 and 51, Lee discloses the device is a light emitting diode (If 

0029). 

Regarding Claim 52, Lee teaches a light emitting diode having multiple epitaxial 
layers comprising an active region; a first surface of multiple epitaxial layers having a 
first ohmic contact layer thereon; a suitable metal coated on the first ohmic contact layer 
and a relatively thick layer of thermally conductive metal on the suitable metal layer, the 
active region being close to the relatively thick layer for improved heat transfer, but fails 
to specifically teach the suitable metal is a seed layer formed of the thermally 
conductive metal (Fig. 15, substrate 122, epitaxial layers 124/126/128, active region 
1 26, first ohmic contact 1 50, thick layer 1 56; If 0031 -0050). 
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Held however teaches forming a seed layer of a thermally conductive metal onto 
the surface of a device where a relatively thick layer of the thermally conductive metal 
will be formed prior to the electroplating process (Fig. 5, layer 12; Col. 13, lines 40-59). 

In view of the teachings of Held, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee to 
include a seed layer formed on the first ohmic contact of the thermally conductive 
material because the seed layer helps with reliability of the relatively thick layer being 
formed onto the ohmic electrode and also facilitates proper formation of the relatively 
thick layer during a formation process requiring electrodeposition. 

Regarding Claim 53, Lee teaches the relatively thick layer is one or more 
selected from the group consisting of a heat sink, an electrically connector, and a 
mechanical support fl| 0041 ). 

Regarding Claim 54, Lee teaches a second ohmic contact layer on a second 
surface of the epitaxial layers (Fig. 12, ohmic electrodes 160; U 0046), but fails to teach 
the size of the ohmic contact layers. In view of the teachings of Lee and with ordinary 
skill in the art at the time of the invention it would have been obvious to include that the 
ohmic electrodes could be formed to be in the range of 3 to 500 nm because the ohmic 
electrodes should be formed small enough so that they don't increase the resistance in 
the device but large enough, so that they provide a strong electrical contact to the 
epitaxial layers. Furthermore, the applicant has not established the critical nature of this 
range. "The law is replete with cases in which the difference between the claimed 
invention and the prior art is some range or other variable within the claims. ... In such 
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a situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art 
range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have various ranges. 

Regarding Claim 55, although, Lee, as modified by Held above fails to 
specifically teach the second ohmic contact layer is selected from a group consisting of: 
opaque, transparent, and semi-transparent, Lee does teach in a separate embodiment 
an ohmic contact layer selected from a group consisting of: opaque, transparent, and 
semi-transparent (Fig. 1 , ohmic contact layer 32, bonding pads 34/36; If 001 2). In view 
of the teachings of Lee and with ordinary skill in the art at the time of the invention it 
would have been obvious to include the second ohmic contact layer is selected from a 
group consisting of: opaque, transparent, and semi-transparent because these 
properties of a ohmic contact layer will help improve the light emission of the device as 
the light will often be emitted from the active layer towards the second ohmic contact 
layer. 

Regarding Claim 56, Lee discloses the thermally conductive metal is copper 
and the epitaxial layers comprise multiple GaN-related epitaxial layers fl| 0032 and 
0041). 

Regarding Claim 57, Lee discloses the device is a light emitting diode Of 0029). 
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5. Claims 40-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee, as modified by Held above, and further in view of Chen et al. (U.S. Patent No. 
6,319,778 B1, from hereinafter "Chen"). 

Regarding Claim 40, Lee, as modified by Held above, fails to teach the first 
ohmic contact layer, at its interface with the epitaxial layers, is a mirror. 

Chen however teaches a light emitting device similar to that of the applicant and 
Lee above wherein the first ohmic contact layer, at its interface with the epitaxial layers, 
is a mirror (Fig. 3, first ohmic contact layer 30, epitaxial layers 1 0-1 6; Col. 3, lines 26- 
40). 

In view of the teachings of Chen, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee, as 
modified by Held above to include that at it's interface with the epitaxial layers the first 
ohmic contact layer is a mirror because this would help avoid "light absorption by the 
substrate and the decreasing of luminous intensity of the emitting light." {Chen). 

Regarding Claim 41, Lee teaches a light emitting diode having multiple epitaxial 
layers and a first ohmic contact layer formed on the epitaxial layers remote from the 
substrate; a suitable metal coated on the first ohmic contact layer and a relatively thick 
layer of thermally conductive metal electroplated on the suitable metal layer, and a 
second ohmic contact layer on a second surface of the epitaxial layers (Fig. 15, epitaxial 
layers 124/126/128, first ohmic contact 150, thick layer 156, second ohmic contact 160; 
U 0031-0050), but fails to specifically teach the suitable metal is a seed layer formed of 
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the thermally conductive metal and furthermore an adhesive layer formed on the first 
ohmic contact layer between the seed layer and the first ohmic contact layer. 

Held however teaches forming an adhesive layer followed by seed layer of 
thermally conductive metal onto the surface of a device where a relatively thick layer of 
the thermally conductive metal will be formed prior to the electroplating process (Fig. 5, 
layer 12; Col. 13, lines 40-59). 

In view of the teachings of Held, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee to 
include an adhesive layer formed on the first ohmic contact layer and a seed layer 
formed on the adhesive layer made of the thermally conductive material because the 
seed layer and the adhesive layer helps to strengthen and ensure the metal-to-metal 
bond of the ohmic contact layer and the relatively thick layer. Furthermore, the seed 
layer also facilitates proper formation of the relatively thick layer during a formation 
process requiring electrodeposition. 

Lee, as modified by Held above, fails to teach the first ohmic contact layer, at its 
interface with the epitaxial layers, is a mirror. 

Chen however teaches a light emitting device similar to that of the applicant and 
Lee above wherein the first ohmic contact layer, at its interface with the epitaxial layers, 
is a mirror (Fig. 3, first ohmic contact layer 30, epitaxial layers 1 0-1 6; Col. 3, lines 26- 
40). 

In view of the teachings of Chen, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to modify the teachings of Lee, as 
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modified by Held above to include that at it's interface with the epitaxial layers the first 
ohmic contact layer is a mirror because this would help avoid "light absorption by the 
substrate and the decreasing of luminous intensity of the emitting light." (Chen). 

Regarding Claim 42, Lee teaches the relatively thick layer is one or more 
selected from the group consisting of a heat sink, an electrically connector, and a 
mechanical support (If 0041). 

Regarding Claim 43, Lee teaches a second ohmic contact layer on a second 
surface of the epitaxial layers (Fig. 12, ohmic electrodes 160; U 0046), but fails to teach 
the size of the ohmic contact layers. In view of the teachings of Lee and with ordinary 
skill in the art at the time of the invention it would have been obvious to include that the 
ohmic electrodes could be formed to be in the range of 3 to 500 nm because the ohmic 
electrodes should be formed small enough so that they don't increase the resistance in 
the device but large enough, so that they provide a strong electrical contact to the 
epitaxial layers. Furthermore, the applicant has not established the critical nature of this 
range. "The law is replete with cases in which the difference between the claimed 
invention and the prior art is some range or other variable within the claims. ... In such 
a situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art 
range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have various ranges. 
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Regarding Claim 44, although, Lee, as modified by Held and Chen above fails 
to specifically teach the second ohmic contact layer is selected from a group consisting 
of: opaque, transparent, and semi-transparent, Lee does teach in a separate 
embodiment an ohmic contact layer selected from a group consisting of: opaque, 
transparent, and semi-transparent (Fig. 1 , ohmic contact layer 32, bonding pads 34/36; 
U 001 2). In view of the teachings of Lee and with ordinary skill in the art at the time of 
the invention it would have been obvious to include the second ohmic contact layer is 
selected from a group consisting of: opaque, transparent, and semi-transparent 
because these properties of a ohmic contact layer will help improve the light emission of 
the device as the light will often be emitted from the active layer towards the second 
ohmic contact layer. 

Regarding Claim 45, Lee discloses the thermally conductive metal is copper 
and the epitaxial layers comprise multiple GaN-related epitaxial layers flj 0032 and 
0041). 

Regarding Claim 46, Lee discloses the device is a light emitting diode (U 0029). 

Response to Arguments 

6. Applicant's arguments, with respect to the rejection(s) of the claims have been 
fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made above. 
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7. In response to applicant's argument, with respect to claim 40, that the examiner's 
conclusion of obviousness is based upon improper hindsight reasoning, it must be 
recognized that any judgment on obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes into account only knowledge 
which was within the level of ordinary skill at the time the claimed invention was made, 
and does not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremy J. Joy whose telephone number is (571)270- 
7445. The examiner can normally be reached on Monday - Friday, 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571)-272-2429. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jeremy J. Joy/ 
Examiner, Art Unit 2822 
September 14, 2010 



/ZandraV. Smith/ 

Supervisory Patent Examiner, Art 

Unit 2822 



